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REMARKS 

Claim 1 has been amended to correct a spelling error. 
Support for the amendment to claim 1 may be found at, inter 
alia, page 12, lines 19-23, 26-27 and 21-32. Claims 1 and 18-25 
remain pending in the application. Applicants submit that the 
amendment to claim 1 raises no issues of new matter and is 
fully supported by the specification as filed. Applicants 
respectfully request that this Amendment be entered. 

Information Disclosure Statement 

The Examiner stated on page 3, paragraph 3 of the April 
30, 2010 Office Action that while Applicants have filed an IDS 
on October 17, 2005, the instant specification cites many patent 
and non-patent literature references throughout the disclosure 
that have not been submitted on an IDS. Applicants note that 
the Information Disclosure Statement filed on April 2, 2010 
listed all of the references referred to by the Examiner with 
the exception of The AOAC Official Methods of Analysis, 1984, nr 
43.263 and 43.264. Applicants do not immediately have available 
The AOAC Official Methods of Analysis, 1984, nr 43.263 and 
43.264, but will submit a copy if it can be located. Applicants 
maintain that the references discussed in the specification of 
the present application have now all been properly listed in an 
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Information Disclosure Statement. Accordingly, Applicants 

respectfully request that this ground of objection be withdrawn. 

Claim Objections 

Claim 1 was objected to because the spelling of "guanidine 
acetic acid" is incorrect on line 7. In response, Applicants 
have amended claim 1 to properly spell "guanidine acetic acid" . 
Applicants respectfully request withdrawal of the Examiner's 
objection. 

Claim Rejection - 35 U.S.C. §103 

The Examiner rejected claims 1 and 18-25 under 3 5 U.S.C. § 
103 (a) as being unpatentable over McCoy in view of Hageman, WO 
99/03365 (hereinafter "Hageman") further in view of Swaisgood, 
1993, J. Dairy Sci . , 76, pp. 3054-3061 (hereinafter 
"Swaisgood" ) . 

Applicants maintain that claim 1 as amended and claims 18- 
2 5 are patentable over McCoy in view of Hageman further in view 
of Swaisgood. The Examiner alleges that McCoy discloses a 
nutritional composition of low casein, supplemented with 
methionine and glycocyamine which reads on the instant claim 1 
as the composition of McCoy comprises casein protein and 
glycocyamine and is free of free glycine. The Examiner 
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acknowledges that McCoy does not disclose that the casein 
protein used in the composition has a L- serine to glycine ratio 
more than 2.7:1 as required by the instant claims, but alleges 
that Swaisgood discloses that casein is a mixture of proteins, 
some of which proteins have an L- serine : glycine ratio of more 
than 2.7:1. The Examiner also asserts that Hageman discloses a 
nutritional composition comprising casein as the protein as well 
as the components recited in claims 18-25, wherein the 
composition is free of free glycine. The Examiner states that 
it would have been obvious to one of ordinary skill in the art 
to combine the teachings of McCoy, Swaisgood and Hageman to 
arrive at the instant nutritional composition comprising protein 
containing L- serine andglycine, glycocyamine, carbohydrate, 
aldehyde, mineral, creatine and vitamins. The Examiner also 
states that Applicants noted that Swaisgood provides examples of 
protein sources, i.e. specific casein proteins, wherein the 
ratio of L-Serine : Glycine is more than 2.7:1 in their February 
12, 2010 response regarding a rejection under 35 USC 112. 

In response, Applicants note that claim 1 does not mention 
"free glycine" at all but rather requires that the composition 
be either i) free of any glycine, including any glycine that may 
be in the amino acid content of proteins and peptides present in 
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the composition, or, ii) if glycine is present, that the 
composition satisfies the requirement of a minimum L- 
Serine : glycine weight ratio of 2.7:1. Contrary to the 

Examiner's allegations, Applicants note that the compositions of 
McCoy and Hageman contain casein and thus contain glycine. 
Accordingly, Applicants note that the mixtures disclosed in 
McCoy and Hageman do contain glycine and therefore do not fall 
within category (i) above. Applicants further note that 
"casein", as that term is understood by those of ordinary skill 
in the art, refers to the protein precipitating from milk near 
pH 4.6 and refers to a mixture of several components which are 
difficult to separate, such as of sl , a s2 , P and k casein. See 
Walstra et al . , Dairy Science and Technology , 2 nd ed. 2006, p. 
74-75, 79 (a copy of which is attached hereto as Exhibit 1) . 
Applicants further note that Swaisgood itself indicates that the 
various caseins are difficult to resolve. See Swaisgood, p. 
3 055, right column. Accordingly, it would not be obvious to one 
of skill in the art to contemplate selecting an individual 
component from "casein" upon reading McCoy. Applicants 
therefore maintain that "casein", as that term is used by one of 
ordinary skill in the art, contains a "mixture" of different 
components, which, in total, contain L-Serine : Glycine in a ratio 
of 2.6:1, (as evidenced by Table 23.12 of a handbook authored by 
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H.G. Kessler, a copy of which is attached hereto as Exhibit 2) , 
which is lower than the minimum requirement of 2.7:1 recited in 
claim 1. Accordingly, the features of the present invention 
as recited in amended claim 1 are not found in the teachings 
of McCoy, Hageman, and/or Swaisgood, either alone or in 
combination. Applicants submit that independent claim 1 
defines patentable subject matter over McCoy in view of 
Hageman in further view of Swaisgood. Claims 18-25 depend from 
claim 1 and are also submitted to define patentable subject 
matter at least for the reasons set forth above. 
Reconsideration and withdrawal of this rejection is respectfully 
requested . 

Nonstatutory Obviousness -Type Double Patenting 

The Examiner rejected claims 1, 19 and 21-24 on the 
ground of nonstatutory obviousness- type double patenting as 
being unpatentable over claims 1-3 of U.S. Patent No. 
6,544,547 ( u the x 547 Patent") in view of McCoy and in further 
view of Swaisgood. 

Applicants note that the '547 Patent is a national stage 
entry under 371(c)(1) of PCT application PCT/NL98 / 0040 8 , which 
published as Hageman WO 99/03365. Accordingly, the 

specification of the x 547 Patent and the Hageman publication 
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cited by the Examiner in relation to the rejection under 
103(a) are the same. As discussed above, neither the x 547 
Patent, McCoy nor Swaisgood teach a composition that either is 
free of glycine or contains L-Serine : Glycine in a ratio of 
more than 2.7:1. Accordingly, the features of the present 
invention as recited in amended claim 1 are not found in the 
teachings of McCoy, Swaisgood, or the x 547 Patent, either 
alone or in combination. Applicants submit that independent 
claim 1 defines patentable subject matter over the '547 Patent 
in view of McCoy in further view of Swaisgood. Claims 18-25 
depend from claim 1 and are also submitted to define patentable 
subject matter at least for the reasons set forth above. 
Reconsideration and withdrawal of this rejection is respectfully 
requested. 

In summary, Applicants submit that they have addressed and 
overcome all of the objections and rejections stated in the 
Office Action, and that the application now is in condition for 
allowance. Applicants request notice to this effect at the 
Examiner' s earliest convenience . 

No fee is believed to be required in connection with the 
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filing of this Communication. However, the Commissioner is 
hereby authorized to charge any fees required in connection 
with the filing of this Communication to Deposit Account No. 



03-3125 . 



Respectfully submitted, 



Dated: July 29, 2010 




Norman H. Ziv-£n 
Reg. No. 2 5,385 
COOPER & DUNHAM LLP 
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Milk Components 



TABLE 2.14 

Some Properties of the Main Groups of Protein in Skim Milk 

Property Caseins Globular Proteins Proteose-Peptone 

Present in Casein micelles' Serum Both 

Soluble at pH 4.6 No Yes Yes 

Clotting by rennet" Yes No Partly 

Heat denaturation No Yes No 

1 At low temperature pan is in the serum. 
b At pH 6.7. 



All the same, the protein composition is well known. Table 2.13 presents an 
overview of the milk proteins, and Table 2.14 summarizes some practical properties 
of the main groups. Various chemical properties of the main milk proteins are 
given in Table 2.15 and amino acid compositions in the Appendix, Table A.5. 

Casein is defined as the protein precipitating from milk near pH 4.6. It thus 
is not soluble at its isoelectric pH. Casein is not a globular protein; it associates 
extensively and is present in milk in large aggregates, the casein micelles, which 
also contain the colloidal calcium phosphate (CCP). On acidification, the CCP 
dissolves. 

Casein is a mixture of several components (Table 2.13). According to the 
genetically determined primary structures, we can distinguish cu,,-, a^-, p-, and 
K-casein, but each of these occurs in a number of variants. Most of the K-casein 
molecules are glycosylated to various extents. Part of the P-casein is split by 
proteolytic enzymes into y-casein and proteose peptone. The o^- and P-caseins 
are phosphoproteins that have a number of phosphate groups esterified to serine 
residues; they precipitate with Ca 2+ ions, but K-casein protects them from precip- 
itation. However, K-casein is easily attacked by the rennet enzyme chymosin, which 
splits off a portion of the K-casein molecule; it thereby loses its protective ability. 
As a result, the casein precipitates in the presence of Ca ions. These reactions are 
the basis of the clotting of milk by rennet and, thus, of cheese making. Casein 
altered in this way is called paracasein and can be obtained by means of renneting. 
The resulting rennet casein has a high content of calcium phosphate. (Note: Casein 
and paracasein are chemical names; acid casein and rennet casein are names of 
commercial products.) 

Casein does not show denaturation. However, heating at temperatures above 
approximately 1 20°C causes the casein to slowly become insoluble due to chemical 
changes. 

Serum proteins are present in a dissolved form, in the serum. They are often 
called whey proteins, although they are not precisely identical to the proteins of 
rennet whey, which also contains the peptides spUt off from K-casein. The immu- 
noglobulins in milk vary widely in concentration and composition (colostrum has 
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TABLE 2.15 

Properties of Some Milk Proteins 



Property 

Molar mass 

Amino acid residues/molecule 
Phosphoscrine (rcs./mol.) 
Cysteine (rcsJmol.) 
-S-S-linkages/mol 
Hexoses(resJmoL) 
Hydrophobics/ 
a-Helix (approximate %) 



vCasein(B) a u -Casein (A) f -Casein (A 1 ) ^Casein (A) jl-Lactoglobulin (B) u-Lactaibumin (B) 



Serum 
Albumin 



Association tendency 
Ca 2 ' binding 



23,614 


25,230 


23,983 


19,023' 


18,283 


14,176 


•66267 
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199 


207 


209 


169 
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35 
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0 
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-2.3' 




<f 
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25 


23 


29 


22 


29 


28 


24 


7? 
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10? 
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11 


30 


46 


34 


36 


23 


21 


30 


28 


34 


410 


-0.07 


406 


402* 


404 


402 


402 


Uneven 


Uneven 


Very uneven 


Very uneven 


Even 


Even 




4.5 


5.0 


4.8 


5.6 


5.2 


-4.3 


4.8 


Strong 


Strong 




Strong 


Dimer 


No 


No 


H 


++ 


+ 






(') 





e residues. 
b Average. 

c 8 in a rare variant (Dr), 

d A small fraction of the molecules has carbohydrate residues, 
c % hydrophobic side groups (Val, Leu, He, Phe, Up). 
' Poor below 5°C, strong (micelle formation) at 37°C. 
1 Binds I mol Ca 2+ per mole; very strong bond. 



scrum proteins. Three different degradation products of P-casein (the 
^ent of the Y-caseins) largely account for the fraction. Ft also contains a 
"lutein (called PP3) that is a fat globule membrane constituent, and pre- 
y there are traces of other proteins. Clearly, at neutral pH a considerable 
"fthe proteose peptone is present in the casein micelles, so that rennet cheese 
-■j^ no means contains all of the proteose peptone, but serum obtained upon 
^tion of milk does. 
J^jjctoferrin (Table 2.13) is an inhibitor of some bacteria including Bacillus 
ftothermophilus and Bacillus subtilis. The inhibition is caused by removal of 
I jnore precisely Fe** ions, from the serum. To be sure, the lactoferrin con- 
dition in cows' milk is low; in human milk it is far higher. 

AA Casein 

jj&e properties of the caseins differ from those of most proteins (Table 2.15; 
1 /figure 2.25). Caseins are hydrophobic; they have a fairly high charge, many 
prolines, and few cysteine residues. They do not form anything more than short 
S^engths of a-helix and have little tertiary structure. This does not imply that the 
>v casein molecules are random coils, though in dilute solution the chains are partly 
||;:;unfolded. Many hydrophobic groups are exposed, so that the molecules readily 
*| form hydrophobic bonds. The caseins thus show extensive association, both self- 
|; association and association with each other. (Association in casein micelles is 
*> discussed in Subsection 3.3. 1 .) The relatively high charge is needed to keep casein 
in solution. 

Casein molecules cannot or can hardly be denatured, because they have little 
secondary and tertiary structure. An example is given in Figure 2.22. P-lactoglobulin, 
a globular protein, shows a steep conformational change at about 4-M urea, whereas 
P-casein changes little. Because of this, casein does not become insoluble by heating 
at temperatures below 100°C. to 

The high charge of casein is partly caused by the phosphate groups. These are 
for the most part esterified to serine residues; near the pH of milk they are largely 
ionized (Table 2.12). The groups strongly bind divalent ions like Ca 2+ , especially 
at a higher pH. Figure 2.26 shows that the Ca binding parallels the content of these 
groups. 

Several different caseins occur in milk, but their separation is not easy. Reac- 
tions that cause their precipitation from milk (acidification, renneting, and centrif- 
ugation after adding calcium) all yield a more or less complete mixture of caseins. 
It was only after electrophoresis came into use that resolution of the caseins was 
feasible, at first into the three components, a, 0, and y. Later on, a-casein could 
be separated into a fraction sensitive to Ca 2 * (a, = a-sensitive) and a Ca 2+ -insensitive 
fraction, i.e., k. Still later, further separation turned out to be necessary to obtain 
pure components. Currently, the complete primary structures are known. This has 
revealed that there are four different peptide chains — a„, a, 2 , P, and k, of which 
the molar ratio is about 11:3:10:4. Differences in phosphorylation and glycosyla- 
tion, as well as some proteolysis, cause additional heterogeneity. 
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Tab. 23.12. Zusammensetzung (%) der Muttcnnltch und 
der Milch verschicdener Tierarten (Beutz/Grosch. 1987) 

1 Wfihrend dcr Stillperiode ab dem 1 5. Tag Arutieg auf | 6 
% Protein. 
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Thb. 23.13. Aminoslumzusamrocnsetzung (gAS/lOOg Pro- 
tein) von Oesamt protein. Casein und Molkcnprotein der 
Kuhmilch [Beutz/Orosch, 1987]. 
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Tab. 23.14 Wichiige Eigertachafien der vier Cascinkcnv 
ponenten (Schmidt. 1980; Wauttra und Jehhess, 1984; Fox, 



Caseinfraktian 


0.1 




0 


K 


Motekniargewicfii 
(Dalton) 


23600 


25200 


24000 


19000 


IEP 


4.1-4,8 


5.1 


4.8-5,1 


5j-5,a 


Phojphatreatc 


8-9 


10-13 


5 


1-2 


Bindungskrtfle fllr 
Mtceltenbildung 


H-BrOckec 
bydrophob 


elekiro- 
atatiscb 


bydro- 
phob 


nicbt 
bckanm 


Cnlchimaensitrvi tttt 






+ 




Nottoladung 

bei pH 6.6 


-21 


-16bis 
-22 


-»2 





Tab. 23.15. Physikalisch-chemische Charakzeristika der 
Molkenproieinfraktionen (Walstka und J en n ass, 1984- 
Kinsella und Whitehead, 1989] 
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Tbb. 23.16. Zufammensctrungdea Gesamtfettea der Kuh- 
milch (Gew. %) [Schumme/Buchheim, 1995) 
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lab. 23.17. Fetuaurenzusammens etzung von Buttarfett 

[SCHUMME/BuCHHEflVt, 1995) 
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